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—7. The mjethod of claim 6, wherein ^he agent/is selected arrespective of its ability to 



inhibit FKBP-12 rotamase activity. 



8. The memod\oLgteim 6, wherein selecting a FK506 analog thatvdo es not bj ndj^KBP- 
12 comprises selecting ^K506 analog that bind s to FKBP-12 with an apparent K,, of greater 
than 10 nM. 



a 



9. The method df claim 6, wherein selecting a FK506 analog that does not bind FKBP- 
12 comprises selecting a FI^506 analog that binds to FKBP-12 with an apparent K d of greater 
than 30 jaM. 



9 




10. The method of claimW wherein selecting a FK506 analog t hat does not bin d 
FKBP-12 comprises selecting a FK5p6 analog that binds to FKBP-12 with an apparent K d of 
greater than 100 jjM. 

1 1 . The method of claim 6 wherein selecting a FK506 analog that does not bind FKBP- 
12 comprises selecting a/FK506 analog tha^ does not sii^ a^^lyj^bit FKBP-12 rotomase 

/ " 

activity. / 

/f 12. A method/of identifying a non-binding FK506 analog that stimulates nerve cell 
growth, the method /omprising: 



n 



selecting ,a FK506 analog of interest that does not bind FKBP-12 and which ha:s low 



screening ^plurality of FK506 analogs^for Mnding to FKBP-12/and for rotamase 
inhibition activity; 



rotamase inhibition; and 



assaying the FK506 analog of interest for activity in promoting cell growth. 
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13. The method of claim 6, wherein the FK506 analog is selected from the groups /ffi 
consisting of compounds of the formula: 



wherein A is 0,NH,or N 7 (CI-C4 alkylj; 




wherein B is hydrogenJCHL-tAr, (01-C6)-straight or bj^hched alkyl, (C2-C6)- 

l / \ ^ J / 7 

straight or branched alkenyl><G5-C7)-cycl(^Ucyl, (£^C7)-cycloalkenyl or Ar 
substituted (Cl-C6)-alkyl ots.^^^^^^^fot 



wherein ll\and-Q are jn^j^endently hydrogen, (Cl-C6)-straight or branched 

alkyl or (C2-Go]Pgraight^)r branched alkenyl; 

i / 

wherein T is Ar or/^ubstituted cyclohexyl with substituents at positions 3 and 4 

// 

that are independently selected from the group consisting of hydrogen, hydroxyl, 
0-(Cl-C4)-alk^T or 0-(C2-C4)-alkenyl and carbonyl; 

wherein Ayfs selected from the group consisting of 1-naphthyl, 2-naphthyl, 2- 
furyl, 3-fo^yl, 2-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl and phenyl having one 
to three/substituents that are independently selected from the group consisting of 
hydrefgen, halo, hydroxyl, nitro, CF 3 , (Cl-C6)-straight or branched alkyl or 
(<y27C6)-straight or branched alkenyl, 0-(Cl-C4)-straight or branched alkyl or 
\j|/(C2-C4)-straight or branched alkenyl,, O-benzyl, O-phenyl, amino, and phenyl; 

wherein D is U; E is either oxygen or CH-U, provided that if D is hydrogen, 
then E is CH-U or if E is oxygen, then D is not hydrogen; 
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wherein each U is independently selected from hydrogen, 0-(Cl-C4)-straig#t 
or branched alky I or 0-(C2-C4)-straight or branched alkenyl, (Cl-C6)-stmght 
or branched alkyl or (C2-C6)-straight or branched alkenyl, (C5-C7)-cycloalkyl 
or (C5-C7)-cycloalkenyl substituted with (Cl-C4)-straight or branched alkyl or 
(C2-C4)-straight or branched alkenyl, 2-indolyl, 3-indolyl, [(C l/C4)-alky 1 or 
(C2-C4)-alkenyl]-Ar or Ar; 

wherein J is hydrogen or CI or C2 alkyl or benzyl; K is £C l-C4)-straight or 
branched alkyl, benzyl or cyclohexylmethyl; or wherein/J and K may be taken 
together to form a 5-7 member ed hpferocvchc ring that may contain an oxygen 
(O), sulfur (S), SO or S0 2 substituent therein; and the stereochemistry at 
position 1 is R or S; 
compounds of the formula: 



wherein A* is CH 2 , oxygen, NH, or N-(C1-C4 alkyl); 

wherein B' and W are independently hydrogen, Ar\ (Cl-ClO)-straight or 
branched alkyl, (C2-C10)4traight or branched alkenyl or alkynyl, (C5-C7)- 
cycloalkyl substituted (,Cl-C6)-straight or branched alkyl, (C2-C6)-straight or 
branched alkenyl or/^lkynyl, (C5-C7)-cycloalkenyl substituted (Cl-C6)-straight 



or branched alkyl/ (C2-C6)-straight or branched alkenyl or alkynyl, or Ar' 
substituted (C1^6)-straight or branched alkyl, (C2-C6)-straight or branched 
alkenyl or^alkynyl wherein in each case, any one of the CH 2 groups of the alkyl, 
alkenyl, or alkynyl chains may be optionally replaced by a heteroatom selected 
from the group consisting of O, S, SO, S0 2 , N, and NR, wherein R is selected 
fronj/the group consisting of hydrogen, (Cl-C4)-straight or branched alkyl, (C2- 
Qt)-straight or branched alkenyl or alkynyl, and (C1-C4) bridging alkyl wherein 
A bridge is formed between the nitrogen and a carbon atom of the heteroatom- 
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containing chain to form a ring, and wherein the ring is optionally fused tq/an 
Ar* group, or 



wherein Q' is hydrogen, (Cl-C6)-straight or branched alk^f or (C2-C6)- 
straight or branched alkenyl or alkynyl; 

wherein T' is Ar or substituted 5j=Xmgmbered cyclosrlkyl with substituents at 
positions 3 and 4 that are independent^ sel^^s^ frpm the grgup consisting of 

1, 0-(GVC4)>lkyl, an^-(C2-C^f-alkenyl; 

groups seuecte^rrom the group 



oxo, hydrogen, hydroxy 1 
wherein Ar' is a carboxcyclic ar< 



omal 



consisting of phenyl, 1-naphthyl, 2/-napht„ 

/ / 

anthracenyl; or a heterocyclic aromatic/grpup sele ; 



of 2-furyl, 3-furyl 
pyrrolyl, oxazojiyj^thiazolyl, irrri< 

riazr 

iazinyl, 



/ ' / 
3-thienyl, ' 



7 



-pyridyl/ 
pyrazc 



Spy I, azulenyl, fluorenyl, and 
ed from the group consisting 
B-pyridyl, 4-pyridyl, 
fa, isoxazolyl, isothiazolyl, 
1,2,3-oxadiazofti, 1,2,3-triazoly/l, K3,4^thiadiazolyl, pyridazinyl, pyrimidinyl, 
pyrazinyl, l,3,^qazinyl, 1,3^-p^ithianyl, indolizinyl, indolyl, isoindolyl, 3H- 

lfura 



indolyl, indolinyl>^ejuo[b]furanyl, benzo[b]thiophenyl, IH-indazolyl, 
benzimidazolyl, benzthiazolyi, purinyl, 4H-quinolizinyl, quinolinyl, 
isoquinolinyl, cinnolinyl( pnthalazinyl, quinazolinyl, quinoxalinyl, 1,8- 
naphthyridinyl, pteridinyl, carbazolyl, acridinyl, phenazinyl, phenothiazinyl, and 
phenoxazinyl; 

wherein Ar 1 maj^ontain one to three substituents that are independently 
selected from thp'group consisting of hydrogen, halogen, hydroxyl, 
hydroxymethylf nitro, trifluoromethyl, trifluoromethoxy, (Cl-C6)-straight or 
branched alkyl, (C2-C6)-straight or branched alkenyl, 0-[(Cl-C4)-straight or 
branched aflkyl], 0-[(C2-C4)-straight or branched alkenyl], O-benzyl, O-phenyl, 
1,2-methylenedioxy, amino, carboxyl, N-[(Cl-C5)-straight or branched alkyl or 
(C2-C5;-straight or branched alkenyl)car.boxamides,,N,N-di[(Cl-C5)-straight or 
branched alkyl or (C2-C5)-straight or branched alkenyl]carboxamides, N- 
moroholinocarboxamide, N-benzylcarboxamide, N-thiomorpholinocarboxamide, 
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N-picolinoylcarboxamide, O-X, CH 2 -(CH 2 ) q -X, 0-(CH 2 ) q -X, (CH 2 ) q -0-X,, and 
CH = CH-X; 

wherein X is 4-methoxyphenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrazyl/ 
quinolyl, 3,5-dimethylisoxazoyl, isoxazoyl, 2-methylthiazoyl, thiazo;$;2- 
thienyl, 3-thienyl, or pyrimidyl; and q is 0-2; 

wherein G is U'; 

wherein M is either oxygen or CH-LH; provided that if Gj^ hydrogen, then M 
is CH-LT or if M is oxygen, then G is U'; 

wherein U' is hydrogen, 0-[(Cl-C4)-straight or branched alkyl] or 0-[(C2- 
C4)-straight or branchea alkenyl], (Cl-^)-straight/oi/branched alkyl or (C2- 
C6)-straight or branchid alkenyl, ((CS-CT^cyclo^kj/or (C5-C7)-cycloalkenyl 
substituted with (Cl-C4)-straightior branched^lcyl or (C2-C4)-straight or 

branched alkenyl, [(Cl-C4)-alkyn>^ or Y; 

/ // \ 

wherein Y is selected from the|grou^cdnsisting of phenyl, 1-naphthyl, 2- 
naphthyl, ind^4razulqityl, fluorenyi; anthracenyl, 2-pyrrolinyl, 3-pyrrolinyl, 
pyrolidinylX,3-dioxolyl^%^^olinyl, imij/azolidinyl, 2H-pyranyl, 4H- 
pyranyl, piperidyl, 1 ,4<lioxari^lOn^^ 1,4-dithianyl, thiomorpholinyl, 

piperazinyl^ quinuclidinyl, and heterocyclic aromatic groups as defined for Ar' 
above; 

wherein Y may contain .one to three substituents that are independently selected 



from the group consisting of hydrogen, halogen, hydroxyl, hydroxy methyl, 

/■ 

nitro, trifluoromethyl, trifluoromethoxy, (Cl-C6)-straight or branched alkyl, 

/ 

(C2-C6)-straight of branched alkenyl, 0-[(Cl-C4)-straight or branched alkyl], 

/: 

0-[(C2-C4)-straight or branched alkenyl], O-benzyl, O-phenyl, 1,2- 

f / 

methylenedioxy, amino, and carboxyl; 

wherein P is hydrogen, (CI -C2) alkyl or benzyl; wherein K is (Cl-C4)-straight 
or branched alkyl, benzyl or cyclohexylmethyl, or wherein J' and K may be 
taken .together to form a 5-7 membered heterocyclic ring that may contain a 
heteroatom selected from the group. consisting of O, S, SO and S0 2 ; 
wherein m is 0-3; and 
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wherein the stereochemistry at position 1 is R or S and the stereochemistry^ 
position 2 is R or S; 
compounds of the formula: 

R 
O 




compounds of the formula 



wherW A is CH 2 ,y6xygen/NH dTN r (Cl-C4 alkyl); 
wherein B *antTD are independently Ar, hydrogen, (Cl-C6)-straight or 
branched alkyl, (Cl-QS)-straight or branched alkenyl, (Cl-C6)-straight or 
branched alkyl or alkenyl that is substituted with a (C5-C7)-cycloalkyl, (C1-C6)- 
straight or branched alkyl or alkenyl that is substituted with a (C5-C7)- 
cycloalkenyl, or \r substituted (Cl-C6)-straight or branched alkyl or alkenyl, 
wherein, in^each case, one or two of the CH 2 groups of the alkyl or alkenyl 
chains nmy contain 1-2 heteroatoms selected from the group consisting of 
oxyge*y sulfur, SO and S0 2 in chemically reasonable substitution patterns, or 




provided that both B and D are not hydrogen; 
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wherein Q is hydrogen, (Cl-C6)-straight or branched alkyl or (Cl-C6)-straight 
or branched alkenyl; / 

wherein T is Ar or substituted 5-7 membered cycloalkyl with sub^tituents at 
positions 3 and 4 that are independently selected from the grour^onsisting of 
hydrogen, hydroxyl, 0-(Cl-C4)-alkyl, 0-(0-C4)-alkenyl an^carbonyl; 

wherein Ar is selected from the group consisting of pheri^ff 1-naphthyl, 2- 
naphthyl, 2-ftiryl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyrid^T 3-pyridyl, 4-pyridyl, 
monocyclic and bicychc heterocyclic ring systems with individual ring sizes 
being 5 or 6 that may contain in either or both rii>gs a 0tal of 1-4 heteroatoms 
independently selected J^mcprN~aiKlS; wherein Ar/hiay contain one to three 

group consisting of 
^trifluoromethoxy, (C1-C6)- 
straight or branched afl^ (C2^)-s^^^ft branched alkenyl, 0-(Cl-C4)- 
straight or branched alkyl, (^C2 : ^)-straighq or branched alkenyl, O-benzyl, 



substituents that arej iridependently^lectet 
hydrogen, halo, hydroxyl, nifro, trifliiorc 



O-phenyl, 1,2-methylenedioxy, 
whereiirE~is~fCl -C6)-straig Wbr 



t or branched all 





yl and phenyl; 
branched/alky 1, (Cl-C6)-straight or branched 
oalkenyl substituted with (C1-C4)- 
traight or branched alkenyl, [{Cl- 



ot (C2-C4)-aikenyl)]-Ar or Ar (Ar as described above); 

v \ ' 

wherein ^ hydrogen or CI or C2 alkyl or benzyl; K is (Cl-C4)-straight or 

branched alkyl, benzyl or cyclohexylmethyl; or wherein J and K may be taken 

/* 

together to form' a 5-7 membered heterocyclic ring that may contain an oxygen, 
sulfur, SO q/S0 2 substituent therein; and; 
whereiir a is 0-3; and 

wherein the stereochemistry at position 1 is R or S and the stereochemistry at 
position 2 being R or S; 
compounds of the formula: 
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wherein A is NH, O, S, or CH; 

wherein if A is NH, O, or S, B is PCO- or POCO-, where P is a 
straight or branched alkyl or alkenyl group, a C5-C6 cycloalkyl dx cycl6aflkenyl, 
or a methyl substituted with a C5-C6 cycloalkyl, C5-C6 cyctoalkeny^phenyl, 1- 
naphthyl, 2-naphthyl, 9-fluorenyl, or 1-adamantyl; 

wherein if A is CH, then B is connected via a trans double bo#& and is a C2- 
C4 straight or branched alkyl or alkenyl group, or is/a methy/or ethyl 
substituted with either a C5-C6 cyclic alkyl group/or Ar, wnere Ar is selected 
from the group consisting of 1-naphthyl, 2-naphthyl, 2-^uryl, 3-furyl, 2-thienyl, 
phenyl and phenyl having one tp^tiiite^&j^tituents tl^t are independently 
selected from the group cons f sting /6f: / hydroxy l,lfalo, nitro, CF 3 , C1-C4 



7 



straight or branched alkyl or alkenyl, 0-(Cl 



n 



alkenyl, and Ar, where Ar is selected 
2-naphthyl, 2-furyl, 3-furyl, 2-thienyl/, ij#en 
substituents that aj^indEBendr"^" - 



J. 



r branched alkyl or 
Consisting of 1-naphthyl, 
yl ancj phenyl having one to three 
group consisting of: 
ched alkyl or alkenyl, 0-(Cl- 
no more than two Ar groups 



from 



hydroxyl, hale/ nitro, CF 3 , G'l-G^&i^ight or 
C4) straight o A branched alkyl px aiKenvi; wt 
may be linked together;/ 

wherein D is hydrQgen^Cl-C4 straight or branched alkyl or alkenyl, hydroxy, 
tert-butyloxy, benzyloxy, 4-benzyloxyphenyl, cyclohexyl, -(CH2) n -C0 2 -Q, 
where n = 0 or 1 ami Q is methyl, ethyl, i-propyl, t-butyl, benzyl, 1-naphthyl, 2- 
naphthyl, or cvdohexyl; or Ar, where Ar is selected from the group consisting 
of 1-naphthyl; 2-naphthyl, 2-furyl, 3-furyl, 2-thienyl, phenyl and phenyl having 
one to three substituents that are independently selected from the group 
consisting of: hydroxyl, halo, nitro, CF 3 , C1-C4 straight or branched alkyl or 
alkenyl, 0-(Cl-C4) straight or branched alkyl or alkenyl, and Ar, where Ar is 
selected from the group consisting of 1-naphthyl, 2-naphthyl, 2-furyl, 3-furyl, 2- 

lienyl, phenyl and phenyl having one to three substituents that are 
'independently selected from the group consisting of:-~hydroxyl,~halo, nitro, CF 3 , 
C1-C4 straight or branched alkyl or alkenyl, 0-(Cl-C4) straight or branched 
alkyl or alkenyl; wherein no more than two Ar groups may be linked together; 
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wherein E and K are independently hydrogen or methyl; 
wherein G is either methyl or ethyl; J is hydrogen, C1-C6 straight or lynched 
alkyl or alkenyl, C6-C6 cycloalkyl or cycloalkenyl, sulfhydryl, hydra&y, phenyl, 
3-indolyl, or benzyl; wherein G and J may be connected by a bon(J^o form a 
cycle of 5 or 6 members; 

wherein L is O or an a-amino acid residue attached via the (^nitrogen, and 
selected from the group consisting of: alanine, 2-aminobut£ric acid, valine, 
norvaline, leucine, norleucine, isoleucine, phenylalanineycyclohexylalanine, 
tryptophan, 1-naphthylalanin^^^^^^^lanine, th^onihe (side chain benzyl 
or tert-butyl ether), methionin^for sern^^kie ch^fin/benzyi oi tert-butyl ether); 

wherein if L is O, then Ma/ci-CH straig^^^r^c^d^d^l or alkenyl, or - 
(CH 2 ) n -Ar, where n= 1-6 anc^ris /^elected [ff^m^^foup consisting of: 1- 
naphthyl, 2-naphthyl, 2-furyl, 3^8^ and phenyl having one 

to three substituents-that are independen^h^lecleji from the group consisting of: 



hydroxyl, hat?)/, nitro, 
it or 



3 ; Cl-C4^t/aiglit or br^iched alkyl or alkenyl, 0-(Cl- 



branched alR5(l or/afflcenyl, and/^r, wherein Ar is selected from 
isting of: l-nap^d^^i^Kyl, 2-furyl, 3-fiiryl, 2-thienyl, 



C4) strai; 
the group 

phenyl and Mfenyl having.on^^ three substituents-that are independently 
selected fron^tn^grouj^^ G f : hydroxyl, halo, nitro, CF 3 , C1-C4 

straight or brari&ted alkyySryalkenyl, 0-(Cl-C4) straight or branched alkyl or 
alkenyl; wherein nom^re^ than two Ar groups may be linked together; 

wherein if L is an amino acid, then M is 0-(Cl-C4) straight or branched alkyl, 
O-benzyl, NH-Ph^nyl, or NH-4-nitrophenyl and is attached to the amino acid 
carbonyl; 

wherein tti^stereochemistry at all positions being R or S, and preferably the 
stereochemistry is S at L if L is an a-amino acid, and at those positions marked 
with/asterisks; however, when J is sulfhydryl, and the preferred stereochemistry 
of/the asterisked position immediately adjacent to the nitrogen is R; 
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and compounds of the formula: 




Y- 




X 



O 




wherein, Rl is selected from the group consisting of a Cl-G# straight or 

branched chain alkyl or alkenyl group optionally substituted/with C3-C8 

// 

cycloalkyl, C3 or C5 cycloalkyl, C5-C7 cycloalkenyl, or Arl, where said alkyl, 



alkenyl, cycloalkyl or 
C1-C4 alkyl, C1-C4 
consisting of 1-napht 



/ 

groups may be optionally substituted with 
where Arl, is selected from the group 
-naphthyl, 24nHplyl^3-iriidolyl, 2-fiiryl, 3-furyl, 2- 




thiazolyl, 2-thienyl, 3-thienyl, 2-, 3-, 4-pyridvl, and phenyl, having one to three 
substituents that are independ^tly-selected/fr^m the group consisting of 
hydrogen, halo, hydroxyl, nijfro, trifluorpmethyl, C1-C6 straight or branched 
alkyl or alkenyl^jCLUC4 alk^xy or CljCA alkenyloxy, phenoxy, benzyloxy, and 
amino; / s N 

wherein is selected fr;6m the^group consisting of oxygen, sulfur, methylene 
(CH,), or ,n 2 , 

wherein Y is selected from/fhe group consisting of oxygen or NR 2 , where R 2 is 
hydrogen or^SldGtf alkyl ;/and 

wherein Z is selected from the group consisting of C2-C6 straight or branched 
chain alkyl or alkenyl, wherein the alkyl chain is substituted in one or more 
positions with A^ As defined above, C3-C8 cycloalkyl, cycloalkyl connected by 

/ Y 

a C1-C6 straight or unbranched alkyl or alkenyl chain and Ar 2 , where Ar 2 is 
selected fronyrhe group consisting of 2-indolyl, 3-indolyl, 2-furyl, 3-furyl, 2- 
t\i\zzo\y\^\hicny\, 3-thienyl, 2-, 3-, or 4-pyridyl, and phenyl, having one to 
three / substituents that are independently selected from the group consisting of 
h^dr^gen, halo, hydroxyl, nitro, trifluoromethyl, C1-C6 straight or branched 

1 or alkenyl, C1-C4 alkoxy or C1-C4 alkenyloxy, phenoxy, benzyloxy, and 
ammo; 
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wherein Z may also be the fragment: 



where R 3 is selected from the group consisting of straight or branched alkyl 
C1-C8 optionally substituted with C3-p8 cycloalkyl, or A^ as defined above, 



and unstfbstituted Ar 




wherein X 2 is O or NR 5 wMt^R 5 is seteefed from the group consisting of 



hydrogen, Cl-C6stj:aightj?t branched alkyl and alkenyl; 
wherein R^s'selected^rom the group consisting of phenyl, benzyl, C1-C5 



stramjit^r branched alkyl or alkenyl, and C1-C5 straight or branched alkyl or 
alkenyl substituted with phenyl; 



'14— A method of identifying a FK506 analog that stimulates nerve cell growth, the 
method comprising: 



screening FK506 analogs for binding to FKBP-12; 




selecting one or m^re FK506 analogs of interest thatttnd FKBP^Avith a of at least 
10^Mf and 

^jj I performing addmonal assaying of one or more of the analogs of interest for activity in 
promoting nerve cell growth. 

15. The method of claim 14, wherein the additional assaying comprises exposing a cell 
to the analog of interest and determining if neurite outgrowth is promoted. 

16. The method of claim 14, wherein selecting, one of more.FK506 analogs comprises 
selecting one or more analogs of interest that bind FKBP-12 with a of at least 30 \xM. 



Page 12 of 17 



